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UCNPs 的方法称为 Ln-OA 法。此外，我们通过相关的表征手段对 Ln-OA 法的优
势进行了充分验证，包括制备的 UCNPs 的反应副产物较少，易于分离纯化及尺
寸形貌可控等等。并且利用该方法构建了核壳结构及不同激发光激发的 UCNPs，
为高纯度 UCNPs 的制备提供了新的思路。 
第三章，核壳结构 UCNPs 对核内部的稀土离子起到保护作用，同时克服了
核 UCNPs 表面的晶体生长缺陷，上转换发光效率有所提高。然而，由于不同稀
























杂使得 UCNPs 具有多模式生物成像的功能。相比于研究较多的 NaYF4基质材料，
NaLuF4 基质材料具有更高的上转换发光效率，并且具有 CT (Computed 
Tomography) 造影功能，因而吸引了研究者们的广泛关注。然而，传统油相体系





3+掺杂含量调控 NaLuF4:Yb:Tm(Er)核 UCNPs 的颗粒尺寸大小及晶相结构的转
变进行了深入的研究分析，证实 Y3+掺杂能够减小六方晶相（）NaLuF4 基质
UCNPs 的颗粒尺寸，并在较低的反应温度（300 ℃）条件下能够实现 NaLuF4纳
米颗粒的晶相从立方晶相（）向晶相转变。我们进一步对 Y3+掺杂调控 NaLuF4
尺寸及晶相的机理进行了讨论分析。 
第五章，我们对 Y3+掺杂调控的-NaLuF4基质 UCNPs 进一步优化，为了同
时提高上转换发光强度（upconversion luminescence, UCL）及 CT 信号，我们构
建了-NaLuF4:Y:Yb:Tm@NaLuF4 核壳结构 UCNPs（简称 Lu/Y/Tm@Lu），相关
表征结果证明 NaLuF4壳层的包覆同时实现了 UCL 及 CT 信号的大幅度增强。通























  Lanthanide doped upconversion nanoparticles (UCNPs), as a kind of novel 
nano-fluorescent probes, can emit visible or ultra-violet (UV) light under near infrared 
(NIR) light excitation (anti-stokes shift emission), comparing with conventional 
organic dyes or quantum dots (QDs). UCNPs have been paid extensive concerns 
because of their some advantages, such as long life-time emission, low signal-to-noise 
(SBR) for bio-tissues, high emission stability and better biocompatibility. However, 
some challenges still need to be conquered for UCNPs, for instance, complicated 
synthesis procedures, low emission quantum yield (QY) and poor efficacies in 
multi-modal imaging. In this thesis, we developed some novel works including 
optimization of synthesis procedures, upconversion emission efficiency controlling 
and multi-modal bio-imaging. The main contents of this thesis were listed as 
following. 
(1) The upconversion emission mechanism, optical properties, methods for 
synthesizing and improving emission efficiency, and the applications in 
multi-modal bio-imaging and bio-detection fields were briefly summarized. Then, 
the existing problems for UCNPs in bio-imaging were reviewed.  
(2) We introduced a novel strategy to prepare UCNPs using lanthanide chelated 
oleate compound instead of conventional lanthanide oxides or lanthanide chloride 
as precusors (denoted as Ln-OA method). The high pure UCNPs were prepared 
using Ln-OA as precusors and oleic acid/1-octadecene (OA/ODE) as solvents. 
The prepared UCNPs showed advantages of high purity and size controllability 
by related characterizations. Moreover, we demonstrated that this novel method 
could be utilized to prepare core-shell UCNPs with different excitation and 
emission wavelengths. Therefore, we provided a novel strategy to prepare 
UCNPs with high quality. 
(3) Core-shell fabrication plays key roles in upconversion luminescence (UCL) 













Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
